Background {#Sec1}
==========

Reducing unintended pregnancies is a central reproductive health goal, especially since unintended pregnancies are associated with poor birth and child health outcomes, unsafe abortion and maternal mortality \[[@CR1]--[@CR3]\]. Sub-Saharan Africa has some of the highest maternal mortality and unsafe abortion rates \[[@CR4], [@CR5]\] and some of the lowest contraceptive use rates \[[@CR5]\]. Contraceptive use reduces the risk of unintended pregnancy while at the same time conveying other benefits including reduced recourse to (often) unsafe abortion, reduced maternal mortality, reduced neonatal, infant, and child mortality, and improved education and employment opportunities of women and men who delay initiation of childbearing \[[@CR1], [@CR6]\].

Unintended pregnancies are those pregnancies that are mistimed, that is they came sooner than desired or are unwanted (i.e. were not wanted at all). Prevention of unintended pregnancies requires that women have access to and control over the use of safe and effective family planning (FP) methods \[[@CR7]\]. Recent global estimates suggest that about a third of all pregnancies in sub-Saharan Africa are considered unintended (mistimed or unwanted) with the percentage varying by region \[[@CR8]\]. A little more than half (55 %) of all pregnancies in Southern Africa are unintended, while the figures are about 44 % in Eastern Africa and roughly a quarter in Northern and Western Africa \[[@CR8]\]. The high prevalence of unintended pregnancies perhaps reflects the quarter of sexually active women in sub-Saharan Africa who report a desire to delay or limit childbearing but are not using an effective method of FP to meet these needs \[[@CR9]\].

To examine the extent of unintended pregnancy at the aggregate level, demographic surveys often ask women about the intentionality of their last pregnancy or live birth. Typically, respondent women are asked, "At the time you became pregnant, did you want to become pregnant then, did you want to wait until later, or did you not want to have any(more) children at all?" A more nuanced way of examining pregnancy intentions and unintended pregnancy risk is to examine women's motivations to avoid a pregnancy and how this corresponds to modern contraceptive use and subsequent pregnancy experience. This type of analysis has been performed in a small number of studies demonstrating that among women who report that they do not want any (more) children, a sizeable proportion (between 16--29 %) become pregnant in a 2 to 5 year follow-up period \[[@CR10]--[@CR17]\]. For example, in a study from Upper Egypt, Casterline and colleagues \[[@CR17]\] demonstrate that among women who have an unmet need for limiting (that is they do not want any more children but are not using a FP method), 40 % became pregnant in the 2-year survey interval. Notably, only 12.5 % of women with a met need to limit (that is, women who do not want any more children and are using a FP method to avoid future childbearing) became pregnant in the follow-up period. This suggests that FP use is effective at reducing unintended pregnancy risk, but not completely, since women who were using a method to avoid a pregnancy contributed about 17 % of the unwanted pregnancies in the follow-up period \[[@CR17]\].

The Upper Egypt study examines unmet need and unintended fertility. Unmet need is a standard measure used to determine gaps in FP services and is a key indicator of the FP2020 initiative \[[@CR18]\]. At the aggregate level, unmet need is generally a rather stable indicator \[[@CR17], [@CR19]\], while at the individual level there is much change in unmet need classification even over short periods of time \[[@CR16], [@CR17], [@CR19]\]. The individual-level instability of unmet need relates to two factors: women's fertility desires are fluid and not stable, and women may start and stop contraceptive use.

There are a number of reasons that women may change their fertility desires and family planning use behaviors. Some of these relate to changes in circumstances through marriage, partner absence, and the death of a child. Furthermore, women may start and stop family planning use based on challenges with access (e.g., stock-outs; getting to the facility), costs of methods, quality of care (e.g., not receiving full information on resupply/re-injection), or fear of or experience with side effects \[[@CR20], [@CR21]\]. In addition, fertility intentions and family planning use behaviors are dependent on both the woman and her partner's desires and behaviors and may be influenced by the cultural context within which they live. Changing intentions may thus reflect a variety of individual, interpersonal, and environmental influences on attitudes and behaviors \[[@CR7], [@CR21], [@CR22]\]. Furthermore, it is possible that women (and partners) are ambivalent about future childbearing. This ambivalence can lead to non-use and thus exposure to a pregnancy (intended or unintended) \[[@CR23]\].

The current FP2020 Initiative focus on reducing unmet need and identifying 120 million new FP users by 2020 \[[@CR24]\] may miss the mark by ignoring current users who are motivated to avoid a pregnancy and need a more effective method \[[@CR17], [@CR25]\]. These women may be the most likely to resort to abortion if they experience contraceptive failure and an unintended pregnancy \[[@CR10]\]. Moreover, even women who appear to have an unmet need may not be the most motivated to adopt a method if they are ambivalent about future childbearing \[[@CR16], [@CR26]\].

In this paper, we use recently collected longitudinal data from a 2-year follow-up period for women surveyed in urban Kenya, Nigeria, and Senegal to demonstrate the extent to which contraceptive use and fertility desires are associated with subsequent pregnancy experience. The paper is in part motivated by a recent increase in attention to urban areas since much of the rapid growth in urban areas comes from high fertility, suggesting a continued need to address FP needs in urban environments, particularly among the poor and uneducated who tend to have the highest fertility \[[@CR27]\]. This paper focuses on major urban areas in three sub-Saharan African countries to provide insights into fertility experience, unmet need, and gaps in FP services in the study urban areas.

Study contexts {#Sec2}
--------------

The three sub-Saharan African countries used in this study have varying fertility and family planning contexts and thus provide rich settings to explore associations between fertility desires and family planning use. Nigeria is the largest of the three countries and is the most urban as well with roughly 50 % of Nigeria's population living in urban areas. Senegal has about two-fifths of its population living in urban areas while Kenya is only one quarter urban \[[@CR28]\]. Information from the Demographic and Health Surveys is available from the three countries on key indicators that relate to this study. Comparing urban data from the three countries, urban Nigeria (2013) had the highest fertility at 4.7 children per woman, the lowest modern contraceptive use (14.9 %) and the lowest percentage of women that want no more children \[[@CR29]\]. The urban context for Senegal (2014) has a high total fertility rate (4.0 children per woman), about one-fifth of women that want no more children (19.5 %) and a little more than a quarter of women are using modern contraception (28.8 %) \[[@CR30]\]. The Kenya urban context is different from the other two countries with lower fertility (3.1 children per woman) and a high percentage of women that want no more children (47 %) and a high percentage currently using modern contraception (57 %) \[[@CR31]\].

Methods {#Sec3}
=======

This study uses baseline and 2-year follow-up data from a longitudinal sample of women in three or four cities in three countries: Kenya (Nairobi, Mombasa and Kisumu); Nigeria (Abuja, Ibadan, Ilorin and Kaduna); and Senegal (Guédiawaye, Pikine and Mbao)[1](#Fn1){ref-type="fn"}. The data were collected as part of the Measurement, Learning & Evaluation (MLE) Project's evaluation of the Urban Reproductive Health Initiative, a Bill & Melinda Gates Foundation-funded program in four countries (the fourth site is the state of Uttar Pradesh, India) with the goal of increasing modern contraceptive use in urban areas. Details of the programs and the data collection methods can be found elsewhere \[[@CR32]\].

At baseline (2010/2011), in each city a two-stage sampling design was used to select a representative sample of women at baseline. In the first stage, a random sample of primary sampling units (PSUs) was selected based on a recent census sampling frame. In the second stage, all households in selected PSUs were listed and mapped and a random sample of those households was selected for interview. All women (ages 15--49) in selected households were eligible for interview following the informed consent process. At baseline, women were asked about their knowledge, ever use, and current use of FP as well as their future fertility desires. In each country, probability weights were used to adjust the multi-city sample to be representative across the cities.

Two-years after baseline data collection (midterm -- 2012/2013), all women in the three study cities in Kenya and Senegal and a random sub-sample of women in the four study cities in Nigeria were tracked and asked to participate in a follow-up interview[2](#Fn2){ref-type="fn"}. Midterm interviews obtained information about births in the follow-up period as well as about contraceptive use since the time of the baseline interview. At midterm, women were asked for their informed consent to participate. The midterm probability weights were designed to render the midterm sample longitudinally representative and adjusted for attrition.

In all three countries, all women ages 15--49 were asked to provide consent to participate; in Senegal, this consent was a written consent process whereas in Kenya and Nigeria this was a verbal consent process. As done with other large-scale demographic surveys in these countries, no parental consent was required for women under the age of 16. Ethical approval for the study protocol and informed consent process (waiver of parental consent of minors and waiver of signed consent in Nigeria and Kenya) was obtained from the Institutional Review Board at the University of North Carolina at Chapel Hill and the Kenya Medical Research Institute Ethical Review Committee (for Kenya), the National Health Research Ethics Committee of Nigeria (for Nigeria), and the Comité National d'Ethique pour la Recherche en Santé in Senegal (for Senegal).

To examine whether baseline fertility desires and contraceptive use are associated with subsequent pregnancy experience, this analysis focuses on those women who are fecund and non-sterilized at baseline. The small number of women who self-reported on the future fertility desires question that they could not have any more children (infecund) and those who were sterilized at baseline were dropped. All remaining women are included in the analysis that determines if they had a birth or pregnancy in the 2-year follow-up period since the baseline interview. Analyses are presented for all women and for women in-union; the focus on women in union is particularly relevant in the Nigeria and Senegal settings where most reported sexual activity takes place in union.

The key outcome variable of interest to this analysis is whether the woman had a pregnancy or birth between the baseline and midterm surveys. This variable is coded one if the woman is currently pregnant at midterm or if she had a birth since baseline; all others with no pregnancy/birth are coded zero. All women who were currently pregnant at endline were asked if the current pregnancy was wanted then, wanted later, or not wanted at all. Likewise, women who had a birth in the 2 years since baseline were asked whether the most recent birth was wanted then, wanted later, or not wanted at all. If a woman was currently pregnant and had a prior birth in the 2-year follow-up period, for this analysis we used the information on the intentions of the current pregnancy. Using these two questions we create a three category variable of intentionality of the last pregnancy/birth: wanted then, wanted later, not wanted. The wanted later and not wanted are unintended pregnancies; wanted later are mistimed pregnancies and not wanted are unwanted pregnancies.

For this analysis, we use women's baseline contraceptive use and fertility desires as the key independent variables of interest. At baseline, all women were asked if they or their partner were currently doing something to avoid getting pregnant. Women who reported that they were using a method were asked what method they were using. Women using multiple methods were classified as users of the most effective method they were using. At baseline, traditional methods included withdrawal, rhythm, and standard days method[3](#Fn3){ref-type="fn"} and modern methods included the intrauterine device (IUD), implants, injectables, oral contraceptive pill, male and female condoms, and lactational amenorrhea (LAM). For descriptive analyses, we group women into four categories based on their baseline method use: non-user, long acting method users (IUD and implants), spacing method users (injectable, oral contraceptive pill, male and female condoms, and LAM), and traditional method users. For multivariate analyses, we examine modern method users versus all other women.

The second key independent variable is fertility desires at baseline. All women were asked, "In the future do you want any(more) children?" Women who reported yes were asked how long they would like to wait to have the next pregnancy. Among women who were pregnant at baseline, they were asked about their desire for a subsequent pregnancy. Women were coded as a) wants another pregnancy now (i.e., within 2 years), b) wants another pregnancy after 2 years, c) wants a pregnancy after marriage, d) wants but does not know when, and e) does not want (any) more. The small number of women who gave open responses to these questions was recoded into appropriate categories if feasible. For example, women who reported that they wanted to wait until they finished school or earned enough money were coded into the category for wants to delay more than 2 years. Those women who reported that they wanted a child but for timing they said "up to God" or some other answer without clear timing were coded as wants but do not know when. Finally, those who reported "when remarried" or some other answer related to marriage were recoded as wants a pregnancy after marriage. For the multivariate analyses, the women who reported that they wanted more children but did not know when were dropped from the analysis. For the multivariate analyses of women ever in union, the small number of women who inconsistently reported "wants a pregnancy after marriage" was dropped from the analyses.

All analyses control for key demographic factors that are associated with fertility and FP outcomes. The control variables included are: city, parity, employment in the last year, age group, religion, education level, wealth, and marital status (for all women model). Wealth was created as wealth quintiles using principal components analysis as done in large, demographic surveys \[[@CR33]\]. Distributions of these variables are presented in Table [1](#Tab1){ref-type="table"} for the interviewed and analysis samples.Table 1Percentage of eligible women interviewed, characteristics of women not inteviewed and interviewed and characteristics of analysis sample by countryKenyaNigeriaSenegalPercent interviewed of eligible sample^a^Distribution among women interviewed^a^Analysis sample^b^Percent interviewed of eligible sample^a^Distribution among women interviewed^a^Analysis sample^b^Percent interviewed of eligible sample^a^Distribution among women interviewed^a^Analysis sample^b^CityNairobi/Abuja/Guédiawaye48.868.974.257.915.517.778.725.024.7 Mombasa/Ibadan/Pikine64.725.220.864.626.227.879.526.325.2 Kisumu/Ilorin/Mbao57.95.95.064.723.021.974.248.750.1 na/Kaduna/nananana65.135.332.6nananaAge group 15--1941.89.414.162.816.217.675.220.824.2 20--2445.725.130.653.015.218.972.520.520.1 25--2951.623.622.259.518.719.174.216.516.7 30--3457.616.015.764.416.517.679.314.113.6 35+65.725.817.573.233.526.881.428.125.4Marital status Never married39.525.733.256.130.131.977.438.442.3 Ever married59.574.266.867.569.668.176.261.557.7 Missing21.40.10.066.00.30.070.70.10.0 Parity (mean)na1.91.6na2.52.3na2.11.9Education None/quaranic57.33.83.266.110.19.570.332.731.9 Primary53.040.140.464.713.813.678.837.137.1 Secondary53.339.838.564.048.550.482.727.527.8 Higher49.016.317.861.626.726.573.22.73.2 Missing0.00.00.066.70.90.00.00.00.0Religion Catholic51.722.022.364.65.05.681.07.211.5 Protestant51.863.965.361.042.043.881.71.11.8 Muslim58.012.010.665.652.250.076.291.686.3 None/other/miss55.32.11.980.90.70.693.00.10.4Wealth Poorest51.916.816.853.114.516.464.413.714.3 Poor54.319.719.363.717.918.081.622.321.3 Middle56.921.319.466.320.019.579.727.126.7 Rich54.621.720.367.922.421.279.120.620.5 Richest46.220.624.265.425.224.974.516.317.2Worked in last 12 months53.262.861.266.554.654.077.515.815.6Total/Weighted counts52.53007310863.65008400176.620442721Nigeria - midterm eligible sample was 65 % of baseline sample in four cities; Kenya and Senegal - full sample eligible in three cities^a^Uses baseline weights^b^Excludes women that were sterilized or infecund at baseline; uses midterm weights

Univariate, bivariate, and multivariate analyses are presented in this paper. The presentation of the sample attrition uses baseline weights, however, all other analyses use midterm weights of the analysis sample. All analyses adjust for the clustering of the data using svy commands in Stata statistical software. Interactions are included in the multivariate models. Results from interactions are presented using marginal estimates to facilitate interpretation of the results. The interactions lend themselves to the calculation of conditional odds ratios. For instance, interacting contraceptive use with intentions (as we do below) allows us to calculate the odds ratios for intentions conditional on use and non-use of contraception.
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is the odds ratio associated with *x*~1~ when *x*~2~ = 0. The later set of odds ratios offer us the opportunity to see how the overall odds ratio for one variable depends on the value of another variable. These are the results presented and interpreted for the final models.

Results {#Sec4}
=======

Table [1](#Tab1){ref-type="table"} presents the descriptive characteristics of the midterm sample including the percentage of eligible women interviewed in each country, the characteristics of women interviewed, and the characteristics of the analysis sample (women fecund and not sterilized at baseline). The highest midterm response rates across the three countries were in Senegal, where 77 % of the baseline eligible sample was interviewed. In Nigeria and Kenya the figures are 64 and 53 %, respectively. Not surprisingly, the response rate differs by some demographic characteristics. In particular, in Kenya, a greater percentage of women from Mombasa were surveyed followed by Kisumu; Nairobi had the lowest response rates. In Nigeria, the lowest response rates were also found in the capital, Abuja, and the other three cities were similar at about 65 %. Response rates were generally higher for older women across the three countries. In Kenya and Nigeria, response rates were higher among women who at baseline were ever married as compared to women never married.[4](#Fn4){ref-type="fn"}

The second column for each country provides the distribution of the sample that was interviewed at midterm for the full sample. Finally, the last column in Table [1](#Tab1){ref-type="table"} for each country presents the distribution of the demographic characteristics for the analysis sample of women who were fecund and not sterilized at baseline; results in this column use midterm weights to adjust for non-response. These are the women who are the focus of the analyses that follow. As expected, this group is slightly younger and has lower parity than the distribution among the full sample surveyed at midterm.

Table [2](#Tab2){ref-type="table"} provides the weighted distribution of the key independent variables in the analysis sample of all women and in the smaller sample of women ever in union at baseline. As found with the DHS data, the data in Table [2](#Tab2){ref-type="table"} demonstrate low urban modern method use, particularly in Nigeria and Senegal, and a large desire to delay or limit childbearing. The values shown here are slightly different than the DHS urban data reported earlier; this is a consequence of the MLE baseline data taking place in 2010 and the MLE data focusing on major urban areas and not a random sample of urban areas. As expected, women in the ever in union sample report greater current use of a modern family planning (FP) method at baseline. This is expected because this sample is more likely to be sexually active. Use is highest in Kenya with 41 % of women using a modern method; among women ever in union in Kenya, modern method use is higher at 51 %. About a quarter of women (all women and women ever in union) are using a modern method in Nigeria at baseline. In Senegal, only 15 % of all women and a quarter of women in union are using a modern method at baseline. Across all countries, the method mix is similar with the majority of use being spacing methods (injection, pill, and condom). Nigeria has the highest use of traditional methods while Kenya has the highest use of long-acting methods (IUD and implant).Table 2Distribution of key independent variables at baseline among full analysis sample and among analysis sample that is ever in union at baselineKenya analysis sampleNigeria analysis sampleSenegal analysis sampleFullEver in unionFullEver in unionFullEver in union% using modern method at baseline41.451.423.627.514.924.8Method mix at baseline Non-user54.744.168.361.983.572.5 LAPM (not sterilization)4.86.33.04.31.52.4 Spacing method36.745.120.723.213.422.4 Traditional method3.94.58.110.61.52.6future intention at baseline Want another now13.615.418.224.417.828.1 Want to delay39.634.925.129.526.741.4 Want after marriage5.40.216.40.438.01.0 Wants don't know when8.08.017.713.64.67.1 No more33.341.522.632.112.922.4

Also presented in Table [2](#Tab2){ref-type="table"} are the baseline future fertility intentions among the full and ever in union samples. In the full sample, more than a third of women in Senegal report that they want a child after marriage; in the Senegalese context there are low levels of women reporting premarital sex. In Nigeria, 16 % of women report that they want a child after marriage while only 5 % of women in Kenya provide this response. Among all women and women ever in union in all three countries, a common response is that the woman wants children but also wants to delay a pregnancy 2 or more years. Among women in Kenya, a third of all women and two-fifths of women in union do not want any(more) children. In Nigeria, between a quarter and a third give this response whereas in Senegal, only 13 % of all women and 22 % of women ever in union report that they do not want any(more). Senegal and Nigeria also have about a quarter of women in union who want a child now (soon). These data indicate unmet needs for family planning given that the sum of the percentages who want to delay or limit childbearing is at least 24 % larger than the percentage of women that are currently using a modern method of FP in each of the samples.

Table [3](#Tab3){ref-type="table"} presents the percentage of women who experienced a pregnancy or birth between baseline and midterm by baseline modern FP use and fertility intentions. Across the three countries, between 18--30 % of all women surveyed and 27--39 % of ever in-union women surveyed experienced a pregnancy in the 2-year follow-up period. In all three countries, about 15--30 % of women using modern FP at baseline became pregnant between the surveys. Interestingly, among all women in Kenya and Nigeria, the percentage that experienced a pregnancy among those not using a modern FP method at baseline (29--30 %) is similar to the percentage of women using that became pregnant. In Senegal, a slightly higher percentage of those not using at baseline became pregnant (18 % vs. 15 %). The values for pregnancy experience by baseline contraceptive use among women ever in union are slightly higher for non-users than users in Kenya and Nigeria (41 % among non-users in both countries vs. 30 and 35 % for users, respectively). In Senegal, among women ever in union, only 16 % of users of a modern method became pregnant in the 2-year follow-up period compared to 31 % of non-users in union.Table 3Percentage of women who experienced a pregnancy between baseline and midterm by baseline method use, baseline intentions, and intentionality of the pregnancy/birth at midtermKenyaNigeriaSenegalBaseline union statusAll womenIn unionAll womenIn unionAll womenIn union% pregnant% pregnant% pregnant% pregnant% pregnant% pregnantBaseline modern method use No29.440.529.641.118.331.2 Yes28.229.829.635.015.516.2Baseline method use Non-user29.241.029.642.629.241.0 Long acting method17.714.920.020.117.714.9 Spacing method29.531.930.937.829.531.9 Traditional method32.735.729.132.032.735.7Baseline intentions Want another now47.253.145.047.224.124.9 Want to delay35.148.351.360.833.838.0 Want after marriage15.8na5.9na4.8na Wants don't know when27.435.123.237.620.622.6 No more16.617.015.114.611.811.9% pregnant28.935.029.639.417.927.4Total n310820724001271327211554

The main difference in the probability of a pregnancy between surveys is seen by type of method. Those women who are using long acting methods are about half as likely to have experienced a pregnancy or birth between baseline and midterm as non-users and women using spacing or traditional methods. Notably, only a small percentage of women in all countries use these most effective methods (see Table [2](#Tab2){ref-type="table"}).

Also presented in Table [3](#Tab3){ref-type="table"} is the percentage of women who became pregnant between baseline and midterm by baseline fertility intentions. Among women ever in union, between 25 % (Senegal) and 53 % (Kenya) of women who wanted a child soon/now became pregnant. In Nigeria and Senegal, the highest percentage with a pregnancy in the 2-year follow-up period was among women ever in union who wanted to delay 2 or more years (61 and 38 % of women who want to delay become pregnant in Nigeria and Senegal, respectively). Among women ever in union who said they wanted a child but didn't know when, between 23 % (Senegal) and 38 % (Nigeria) became pregnant. Finally, among women in union who wanted no more children, 12 % of women from urban Senegal became pregnant; the corresponding values for Nigeria and Kenya were 15 and 17 %, respectively. This supports the notion that fertility intentions are meaningful but not deterministic.

Table [4](#Tab4){ref-type="table"} presents a summary of the multivariable logistic regression results for pregnancy experience between baseline and midterm for the women ever in union; results were similar for the all women models (contact first author for copies of those results). All models control for employment in the last year, parity, age group, religion, education level, city, and wealth (not shown). Model 1 shows the results with no interactions while Model 2 includes an interaction between baseline modern family planning use and baseline fertility desires. At the top of Model 2, we present the regression results while at the bottom the interacted odds ratios are presented for each intention and FP use group for ease of interpretation.Table 4Multivariate regression findings of factors associated with pregnancy experience over the 2-year follow-up period, Model 1 without interaction, Model 2 with interactionKenya women ever in unionNigeria women ever in unionSenegal women ever in unionModel 1Model 2 (interactions)Model 1Model 2 (interactions)Model 1Model 2 (interactions)Baseline fertility intentions Wants now/within 2 years111111 Wants in +2 years.65 (.40,1.05)\*1.50 (.80,2.78)1.12 (.87,1.43)1.32 (.97,1.78)\*1.52 (1.07,2.15)\*\*1.82 (1.17,2.81)\*\*\* Does not want.30 (.18,.50)\*\*\*.70 (.38,1.26).44 (.31,.63)\*\*\*.58 (.39,.87)\*\*\*1.05 (.50,2.22)1.46 (.61,3.53)Baseline modern method use Non-user111111 User.48 (.33,.69)\*\*\*2.94 (1.10,7.87)\*\*.89 (.68,1.16)1.85 (1.05,3.26)\*\*.31 (.19,.51)\*\*\*.98 (.33,2.96)Interaction terms Use \*Wants in +2 years.12 (.04,.37)\*\*\*.43 (.22,.82)\*\*.28 (.07,1.12)\* Use \*Does Not Want.10 (.03,.31)\*\*\*.32 (.13,.79)\*\*.12 (.01,1.05)\*Interacted odds ratiosBaseline fertility intentions \| modern use = 1 Wants now/within 2 years111 Wants in +2 years.17 (.07,.43)\*\*\*.57 (.34,.95)\*\*.51 (.17,1.58) Does Not Want.07 (.03,.18)\*\*\*.19 (.08,.41)\*\*\*.17 (.02,1.23)\*Baseline fertility intentions \| modern use = 0 Wants now/within 2 years111 Wants in +2 years1.50 (.80,2.78)1.32 (.97,1.78)\*1.82 (1.17,2.81)\*\*\* Does not want.70 (.38,1.26).58 (.39,.87)\*\*\*1.46 (.61,3.53)\**p* \< 0.10; \*\**p* \< 0.05; \*\*\**p* \< 0.01

Focusing first on Kenya, Model 1 shows that modern FP users are less likely to get pregnant (OR: 0.48; 95 % CI: (0.33, 0.69)). In addition, among women who do not want any(more) children, there is a lower odds of a pregnancy in the follow-up period (OR: 0.30; 95 % CI: (0.18, 0.50)). In Model 2, both interactions are significant indicating that FP use and intentions jointly matter. In particular, among FP users at baseline, those who do not want any(more) children are the least likely to get pregnant (OR: 0.07; 95 % CI: (0.03, 0.18)), followed by users who want to delay 2 or more years (OR: 0.17; 95 % CI: (0.07, 0.43)); each of these user groups has a lower odds of a pregnancy than users who want to get pregnant soon. Further, among non-users, there is no difference in pregnancy experience in the 2-year follow-up by baseline intentions.

For Nigeria, Model 2 shows that among users, those who do not want any(more) children have significantly lower odds of a pregnancy than users who want soon (OR: 0.19; 95 % CI: (0.08, 0.41)). Likewise, users who want to delay childbearing are also significantly less likely to experience a pregnancy in the follow-up period (OR: 0.57; 95 % CI: (0.34, 0.95)). Unlike Kenya, among non-users in Nigeria, we find that those women who report that they do not want any(more) children are the least likely to experience a pregnancy in the follow-up period (OR: 0.58; 95 % CI: (0.39, 0.87)). Conversely, non-users who report a desire to delay childbearing 2 or more years were the most likely to experience a pregnancy in the follow-up period (OR: 1.32; 95 % CI (0.97, 1.78)). This may reflect higher fecundability among women who want to delay as compared to women who want now and may have been trying to get pregnant for a long time.

Finally, for women ever in union in urban Senegal, Model 2 shows that among modern method users, the main distinction in pregnancy experience is among those who report that they do not want any(more) children; these women were less likely (*p* \< 0.10) to become pregnant in the follow-up period (OR: 0.17; 95 % CI: (0.02, 1.23)). Similar to what was found in Nigeria, among non-users in Senegal, those who report at baseline that they want a pregnancy after 2 years were significantly more likely to experience a pregnancy in the follow-up period than those who were non-users and wanted a pregnancy immediately (OR: 1.82; 95 % CI: (1.17,2.81)).

Table [5](#Tab5){ref-type="table"} presents the cross-tabulations of baseline fertility desires and midterm reported intentionality of the experienced pregnancy among women ever in union who became pregnant between baseline and midterm. Overall in Kenya, 58 % of pregnancies were reported as "wanted then" while nearly 40 % were reported as "unintended" (29 % mistimed and 11 % unwanted). In Kenya, among women who at baseline wanted to become "pregnant soon/now", 86 % reported that the pregnancy was wanted then while only 14 % reported that the pregnancy came too soon or was unwanted. Among women who at baseline wanted to delay and women who wanted but didn't know when, about 50 % reported that the pregnancy was wanted then and another 36--41 % reported that the pregnancy came too early (wanted to wait 2+ years). Among these women only 7--8 % reported that the pregnancy was not wanted. Among women who wanted no more children at baseline, more than two-fifths (46 %) reported that the pregnancy was wanted then. Notably, more than half of pregnancies among women who did not want any(more) at baseline were reported as unintended (23 % mistimed and 29 % unwanted).Table 5Reported intentionality of pregnancies at midterm based on baseline fertility desires among women ever in union who got pregnant between baseline and midtermMidterm reported intentionality of pregnancyKenyaWanted thenWanted within 2 yearsWanted to wait \>2 yearsDid not wantWeighted numberTotalBaseline intentions Want another now86.264.275.424.05170100 % Want to delay49.841.8441.336.99350100 % Wants don't know when53.112.1836.378.3459100 % No more46.372.0822.5728.98146100 %Total57.92.528.710.8725100 %Midterm reported intentionality of pregnancyNigeriaWanted thenWanted within 2 yearsWanted to wait \>2 yearsDid not wantWeighted numberTotalBaseline intentions Want another now84.933.136.815.14314100 % Want to delay80.052.5614.013.37488100 % Wants don't know when83.791.596.717.91139100 % No more76.221.495.8016.49128100 %Total81.52.510.06.11069100 %Midterm reported intentionality of pregnancySenegalWanted thenWanted within 2 yearsWanted to wait \>2 yearsDid not wantWeighted numberTotalBaseline intentions Want another now81.434.9913.580.00107100 % Want to delay56.328.0335.650.00240100 % Wants don't know when50.936.2442.820.0025100 % No more32.090.0049.1318.7941100 %Total60.16.331.71.9413100 %

The results for Senegal are similar to those of Kenya with the exception that only a small percentage of women who became pregnant at midterm reported the pregnancy as unwanted; this reflects a more pronatalist culture in Senegal. The results for Nigeria suggest that there is high ex-post rationalization and pro-natalist beliefs in the urban contexts under study. Among women who became pregnant, the overwhelming majority reported the pregnancy as wanted then. This was true among women who at baseline wanted immediately as well as among those who wanted to delay and those who wanted but didn't know when. In addition, more than three quarters of women who indicated at baseline that they did not want any(more) children reported the experienced pregnancy as wanted now. Only 22 % of women who did not want any(more) children at baseline reported the pregnancy as unintended (mistimed -- 6 %, or unwanted -- 16 %).

Discussion {#Sec5}
==========

The overall goal of family planning programs is to help women who want to delay or avoid childbearing to meet these stated fertility desires. This study demonstrates gaps between intentions to have a child and modern family planning use in urban areas of each of the three African countries considered. In particular, comparing the percentage of women who want to delay or limit childbearing with the percentage using modern methods in each country we see that a quarter to a third of women are likely in need of a method to meet their baseline fertility desires. Moreover, there is high fertility in the study cities given that between a quarter and a third of women in union experienced a pregnancy in the 2-year follow-up period. Notably, while experience of a pregnancy is lower among women in union who were using a method, the difference in pregnancy experience between users and non-users is not large. Between 16 % (Senegal) and 35 % (Kenya) of women in union who were using a modern method experienced a pregnancy in the 2-year follow-up period. This likely reflects use of spacing methods by women who want to delay birth. The small number of women using long-acting methods (IUD and implant) were the least likely to get pregnant.

Our findings also demonstrate that fertility intentions matter. Overall, women who do not want any(more) children were the least likely to experience a pregnancy. Conversely, in Nigeria and Senegal, women who wanted to delay pregnancy were the most likely to experience a pregnancy. The difference in pregnancy experience between women who wanted immediately and women who wanted to delay is notable. This may reflect lower fecundability among women who want immediately if these women have been trying to get pregnant for a while. Multivariate findings demonstrate that those women using a modern method who wanted no more children were the least likely to experience a pregnancy followed by those who were users and wanted to delay. Among non-users, intention to avoid childbearing only distinguished pregnancy experience in Nigeria.

Examination of the reported intentionality of experienced pregnancies demonstrated ex-post rationalization of experienced pregnancies. Most women who reported a desire to delay or to avoid childbearing reported an experienced pregnancy as wanted then, suggesting that fertility desires may not be firmly held or that women are willing and able to accept an unintended pregnancy in these pro-natalist cultures. Notably, 16 % of women from Nigeria, 19 % from Senegal, and 29 % of women from Kenya who became pregnant and reported at baseline that they did not want any(more) children reported the pregnancy as unwanted. These are the women that programs should be seeking to reach with the most effective methods to avoid these unwanted pregnancies and to support women to attain their fertility desires. Finally, while Kenya has the highest percentage of women who are using a modern method, they also have the highest percentage of pregnancies that are reported to be mistimed or unwanted (unintended). In this context of high access to and use of family planning methods, women who choose not to use may be ambivalent about future childbearing.

Our finding that between 12 % (Senegal) and 17 % (Kenya) of women in union who do not want any(more) children experience a pregnancy in the 2-year follow-up period is similar to other studies that examined fertility experience over time. For example, longitudinal studies from Nigeria and Morocco showed that 16 and 29 %, respectively, of women who did not want any(more) children had a birth in the 2-year follow-up period \[[@CR10], [@CR13]\]. Two studies with 5-year follow-up periods, one in France and the other in Bangladesh, found a similar percentage (17--20 %) of women who did not want any(more) children that became pregnant in the follow-up period; this may reflect more effective family planning use over the 5 year period \[[@CR11], [@CR14]\]. In relation to this, a number of studies have demonstrated that fertility desires are fluid and not stable \[[@CR16], [@CR34]\]. Our results likely reflect the fluidity of fertility desires (as well as high overall fertility) in generally pro-natalist cultures. Moreover, prior research has demonstrated that fertility desires are multi-dimensional and there is a need to consider contextual, partner, and cultural influences on fertility and family planning behaviors \[[@CR35], [@CR36]\].

Furthermore, women's use of family planning may also be fluid. In particular, given that injections are the most common method used in all three of the African countries studied, it is not surprising that many women who were using a method became pregnant. Many women incorrectly use injections, including starting and stopping the method because of side-effects, missing a follow-up injection or delaying a follow-up injection \[[@CR37]\]. Users of injectable methods may be ambivalent about a subsequent pregnancy and ambivalent about use of the injection (or any method) \[[@CR38]\]. In pro-natalist contexts with high discontinuation of family planning methods, many women who say they want to delay or avoid a pregnancy may never adopt a method or may not continuously use a method and thus will be in the unmet need category.

In the 2 year follow-up period, the Urban Reproductive Health Initiative programs were launched with the goal of increasing modern family planning use in urban areas in the three countries studied. These programs sought to increase demand for family planning using various media outlets (e.g., radio, television, and print media) to demonstrate the benefits of family planning and promote couple discussion about family planning. It is expected that these types of activities would have made women more effective users. However, it may have also led women to have more frequent discussions on family planning use with their partners which could lead to discontinuation of a method should the partner not support continued use. Further analyses are required to better understand the role of these intervention activities on pregnancy experience, fertility desires, and subsequent family planning use; these types of analyses will be performed using the 4-year endline follow-up data for the three countries where women have a longer period to experience the relevant transitions.

This study has a number of strengths that are worth noting. First, by using longitudinal data in each of these countries, we are able to examine the association between baseline intentions and baseline contraceptive use on women's pregnancy experience. Second, we have a short follow-up period, reducing the possibility of recall bias and the likelihood of multiple changes in fertility intentions over a longer period of time. Third, by including women from three African countries with a focus on urban areas, we can show the similarities across the results in the three countries but also note distinctions. For example, Kenya has the highest modern FP use but also the highest percentage of pregnancies reported as unintended.

This study is not without limitations. First, it is possible that fertility experience is higher in this sample than in a fuller sample that would include the women who were not found at midterm. In particular, if the mobile and missed women had less pregnancy experience, this would suggest that the overall percentage pregnant would be lower, should they have been found. Second, the loss to follow-up is high, particularly in Kenya and Nigeria. We use study weights to adjust for this loss to follow-up, using baseline data to identify strategies to weight the data to be representative of the baseline sample. Finally, because the focus of this paper is on current pregnancies and live births, we did not include reported abortions since 2010. It is possible that some of the women who had unintended pregnancies (i.e., reported a desire to avoid or delay childbearing but became pregnant) had an induced abortion and this information would not be captured by this analysis which focused on current pregnancies or live births as reported by the women. Information on abortion experience was available in the midterm survey; however, we think there was under-reporting of abortions and thus do not see this as contributing to the outcome of interest. Future studies with a larger sample size may be able to better measure abortion experience and the contribution of abortion to unintended pregnancies and the fluidity of fertility desires.

Conclusions {#Sec6}
===========

To conclude, this is the first study to examine the longitudinal association between fertility desires and family planning use with later pregnancy/birth experience in urban African settings. As mentioned earlier, urban areas have higher access to and use of family planning and thus could be considered to be low priority for family planning program efforts. Our results show that about a quarter of women in the cities of the three countries included has inconsistent fertility desires and family planning use behaviors (i.e., an unmet need for family planning). These women are at a high risk of experiencing a pregnancy in the near future. That said, many of these pregnancies will be considered as intended, even among women who reported that they do not want any(more) children. Thus, we demonstrate that fertility desires are not static and programs should consider strategies to assess women's (and couple's) short- and long-term fertility desires at the time of counseling on family planning. Programs to train providers to do motivational counseling (i.e., tailoring counseling strategies to women's specific fertility desires and partnership dynamics -- \[[@CR39]\]) may fill this need; these types of targeted programs will ensure that clients' are receiving appropriate methods to meet their needs including long-acting methods for those women who report that they don't want any(more) children. Furthermore, providers should be trained on effective counseling on side effects and effective use of spacing methods to ensure that users of these methods are able to meet their current and future fertility desires.

The FP2020 strategy that seeks to attain 120 million new users by 2020 may succeed in getting women (and couples) to adopt a method, but these women (and couples) may not be motivated users and this may lead to high discontinuation and negative attitudes and myths about family planning. Governments, funders, and program planners seeking to meet FP2020 goals should identify strategies to get motivated new users rather than any new user. This may include supporting women to switch from less effective methods to more effective methods that better meet their fertility and FP needs. While getting women to switch methods will not lead to more new users, it will, however, result in less unintended pregnancies which is ultimately the goal of any family planning and reproductive health program.

In Nigeria and Senegal, baseline data were collected in six cities and in Kenya five cities; the smaller set of cities listed here had midterm data collected to inform program improvements at midterm and thus are the focus of this analysis.

In Nigeria, all women were actually tracked in the study cities while only those living in a randomly selected 65 percent of the baseline PSUs were eligible for interview.

Standard days method (SDM) was grouped with traditional methods at baseline and thus it is not possible to pull it out as a separate method in these analyses; in later surveys, SDM was a separate category.

Note that field teams felt that there were many women at baseline who were house girls (i.e., unmarried) who had moved and were not possible to track at midterm.
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